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i it izm 1 1 ftm&9ssmtzM£&m£.8m-& n t 
mfMi"? y> mmm^ti^mmmmmm^tih 

jjextttvw*— frowst Lx±mnm^ 

MiSHiS £ SrffltJi ^^ttlMMilB . 10 

mcD^mmimmfmw, 20 

[ If *H 5 ] ±IE*##;iemiloffM^fr^\ ±12* 

mmmmcDtmrnm. jjEWjaaw^^ss* 

tc^x. § «fi "J3££K £■ § £> 3 5 to 

&&Jvvx&*a&&&<ov&&msx6xmo¥m# 30 
[ m#g 9 ] ±t EiM&t^«#»iKW4it*^ 

l^rtiT 2: S i> OT*> S If SRI! 1 T 1 ^ 8 <7H vf^HCfE 
[SMI 1 0 3 ±IE^?l«j&^^§^^n^±fE¥ 
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[MHiJBl l] JJEHI»<PSrJtffi«JBfc:*ift*^E 
1 0 - 3 P a<7)^--^ — & If 1 TM 1 0 <9 Wf 
^*H:fEtt^#ftiE^^B« 
[If *JB 1 2 ] JJEfiJBiW* fcffilto-S EHft't'fc:, 

WBdf±MmM*)V? tcE?iJ fcff A$ SIR *JH 1 
BMl lco^-mj&HclEtg^^ffi^^^Ho 

[if *ifl 1 3 ] ±iEattt*^fcfissf s^* ^x^nct) 

lSffi^ffM§ix^±IE^*IEfIlltx^;p^b-A^ 
1M1 2cr)V^ix^tclEtfco*##cffi||JPM^a. 

[ n*ifl 1 4 1 ±iEas*m^i * ft»t s fc^ffi* 
com***, ^sttgm-cffi^s^^ffif-^ 
if im 1 1 3 ^rtitHztm^mmimmm 

s. 

M 1 4 0^-ril*HciE«0^ft:l«MM^B. 

[if 1 6 ] mmt . m&mmiz?- v artx 

JJEn- K n -/ ^ffi* t36&>*i.S ^xysSr, ±IEffttM 
^±IE^ < U raaVilEffl^Mlf^ Jil^#»$ii-T 

±fEfflfiicM«^lf*iI 1 5^^fl£ffi«Jg^ET«^ 
[If^il 1 7 ] ft* *3tWflfc*2*Bllfc«JW-4 i 

tm^v y^mzmkztifzmviKiuyizx-ox^m 
±ie»s^ ^ ^ ^tesasnfcaiSHBfc: ± ^ t±ie¥ 

±i * y> m izy7X~?zmLZ-&h t$b<vmm 
[ff^S 1 8 ] ±!EK^-v y^«p«jto*(aifXJ±o hi 

^^tf^'x zmrr&itim 1 7 iEfft«*»#:Beit^s)£ 

[ Ht&R 1 9 ] ±f EES^ ^ y ^ ^'P t l^#ISMc07K*# 
**WM»JfcT4 ~ 2 Ov t— fe y b £ If 1 8 IE 

[|f^iI2 0 ] lISKWBfc J: of, ±fE*#*/t^'3r 

Sff*«l 7JbSl 9^^m^tclE«^#f*@dH^ 



(3) 

3 

^J«^*IW*W-&il!#3l2 oaBStt^^McSK^A 

[|f*if 2 2 ] JJB^BttffiilBk^Jic^a*. ±IB 

JJBiI8WJto3*flW>*l«5: < b l> v vf*u&vc& & ft 
i!2 l IE»e>43W*i9^JS:J5r8t. 
[ If *JB2 3] ±ie»f*^^'o«G*-i*W-iE* io 
ffifc3e*.£M*3B2 0 7>;M2 2<7)U-m3&HcfBffi«0^» 

[ m&s 2 4 3 ±aeiisw*t=Riissw»«i*i& &m 

4 i fc nz i «5 , ±ls*#^^^«e^-B§w^iEmfi 

tcse*. * if *n 2 3 ietiwz»#Mi^s-&L 
[ iR^a 2 5 3 jjB^mwraawRWB * 2 4 mmj.± 
mm txim^m^mmimmmMm^mz j 

X , ±fEII3Siia> ^>*i4 ±IB¥##M)1« 

1 if *ii 2 6 ] iMffismBLif^mimmmmffl! 

«^b'-^Mfcfc¥#ttBB^ttP7>fA»iffl 

tmhumt htcoMfr^btt^ ma 

teWfcb<oM&&*>&tt. ¥mmmmmmmm<o 30 

D C x y t .y ^^co^^r < k i> v vfiuEpXti Z ti $> £ffl 

»-&*>-er*&t><otr&*ii*^i 77^2 sowrfi 
[»#JS2 7 ] ±iE^i!s*^^s-a-^n^±is^ 

[ lft££ 2 8 ] J3S5llW**&tt»fc:*i«- § #Xj± 
ifil O- 3 Pa<7)^-— T*£>4lf:RlIl 7<Dli 

r^tie«^)¥»*iaBgiat*s. 40 

Clf*iM2 9 ] JJEftffla^&fla&^BII+fc:, 

SE£-§ -£4 fcfttf) v v +y?jL=. y h k F^i« a y 
fyf a«. ±IBii««±i t ft*6^-4 t&xnmxm 
WBtXf±3smfr}vy£.m $ ftt * 4 if5Ris 1 

7 2 8 OV^^>6H3|attO^#:ffifMM^ . 

Hm-r 4 mem ^im^ti ais^s* 

nwaftssfc. 50 



f§HH2 003-188115 
4 

[if*ii3 1 ] ±M&m®tt*mrt&t&><m% 

Wm\ 7M3 O^V^^AH=fEil^¥»iW£*lffM 

[If *lfl 3 2 ] JJEno^^HfcKfcfflillsWBJSS 
*iT=5r 0 , ±IE¥SttM&iItt^W?* 4 If *H 1 7 
JW3 lcOV^^Hc|B«fe^^W#:ffi*«^fi!c^ffi. 

[ ffi&i 3 3 ] if 3<ii 1 7 fcfBao^mw*ciHBafcfir 
sh= i o t ?x^±t vmz m&r& ±ut , 

4 ] ±JE^-K»?DT*f: Lxs^jrmz 
ML, XIE^-h'JR&tPiie^afftiEiKJRiW^i: L 

Tii^ffl^T^-g>if*JM3 3tm<&mmumiiU3 
[»*5i3 5 ] &mmt . m®mmizy- * m tx 

±fBfflj^)itti;fc(t4 MSoinia^ff *a 3 2 o^##c 

[ff^iI3 6 ] ^x^X{i:M^xyN±t^§ix^Jl 
^Ht:ffM$n^tI^B&0 .35^ mtSSWI 1 ^ 

oTBgl 0 0%^ilS^XT^I. I >x^ <> 
[^OPIB^rl^] 
[0001] 

^x^ciL. mz, ^xj\±tzism^tuiWizmb^ 

[0002] 

[|^*OKffi] VLS iCDij-itli, /7yy7n^X 

fc TOS ISISffMSrffi^llil^ iiX v . i o^v ^ 
x;l^-^-;tx (b*r*-/W) VtJWfiLfcft, 

[0003] 

[^BWW^tidi-f-^ilffi] fci^T, :«/7y 
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[0004] L*»U &fc* -y^Ttei/- KKjM&BT 

h o . -e^- vm&mmiR* v^wwmmmz 

J;oT«*ix4ft46, ffiiRilfcOT*^? hJtjJfiBKS: 
-f-LT. ^-KJfti(C|v%-T-*4i:. JUSOIt 

x^? Mt#rt<&4*14^ Fa*S&£UB<2r.&. 4 

ft, ^?yyrn-bXt(t ffift^fcill£3t»Lftf* 10 

tCMP(-ft^WSMSff® : chemical and mechanical p 

O^lt^ut, y^fci DffMSftftlflJKli* 
6fckt>tU7o-t=J:oTlfiSlif«0BU£*^wSr< Lft 
H#&£. 4ft, ^vyyrntxtll SP^ffiKJ^^ 

jfiaFCft*. 4ft, fiifc* I»:J:-5tlS 

£r^^-4^#gi4#*4„ 

[000 5]-^. »W2000-64028^fg^i±, 79X 
*>, 9l*5*<oraHli»"H3*i, 4ft, fcS^y^fcffl 

[0006] l^u zcommmsrcit. msthtimt 
sisoBM-r, -s-<7)ft#>, as«Mb*Kiattxy7n- 

t J: 4 ^ffl¥if -fltfS»<0**MtffcA ij TJi<OJ¥^cof£ 
«3&fBTIg3Er^A>(i^BH-C*S. 4ft, iO$fo£Ji&-?:* 

77X7t-^l; J: -5 Tff o T v ^4 OT, ipg Lft 

<r)4*yikit, nmm<m.m>hfa±Lx%mi-%>z. 40 
[0007] *%hj(4. ±tao i. o %mm&9mt&t: 

tb tcfc § ftft {» «T\ JKBHEJaaSt^lPPitt ffcu&ao 
[0008] 

[ US eW"4 ft46<7)#a ] JJEIHBfcjBSW-* ft* 50 
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y^mzmikztifzmmvunz 

iMK^tf IBIS , AMitmc i o T±IES« 
v £ f|£ § it 4 ft#>£D «M««7J * fflbrt hi>cr>Tfo& 

<m*jbi .17). ^4«)£t^-4i:, mstmfrb 

4-fe^7^-<rx^j:- 5 T#L<SaiaStL. -7xy>«a 
Ht«^LT^itttW-f4o ioT, ^xvs±lcit» 

«i«tii. ^"uriiojj^c?)ffi^ ? Br^fc^4, 4 

t *^C# 4 . 

[0009] £<0*§-£\ ±IB«^f- J rW^^It7j<*X{4 
OHS^^b^'X^fit^LT^J;V^ (If*ll2. 1 
8) . **3&»&aWtk-r&i:. r^Xvici-jtlg^ii 

fcj6^&, W:J:^ ^xyN±t^S^4^#:IB 
^ffi^ i 0 it^T«i5i3r t o fc -t 4 i fc 4 . 

[ooio] zcom-s, iMiMQ^y^ftcomm^co 

**#*^^'#«JfC4- 2 0 v 1— fe yh"C#>4 i: LT 
fci^ (ll*ili 9) . ipfr&mj£b'ti>b. -?A7V 
—is a i 1 3&*tr& 4 . 

[0011] 4ft, EiI«iifcJ;-?T, ±IB»f*^^' 
* ft ^mffi i: t T ±!BKS^ - v ^ <rt ClSmff * fflJfiit 
tTtiV^ (11*113, 20). s^^flWtfc^t, 

woeatttta* i o t*i± t , ^xy ^^H^^l t «t o 

^»*IS^dWW^^»^4 i fc 4 . 
[0012] ±IB r >x^^M$tL4**#; 

i ) . frfr&m&t-t&t. ^mmimmnmmx-y 

%ffiM<vi><MzMM-t& i t 4 . ^^fem. ftg 
=SritW^-7"-C^»ft:KIIJK*ffM^4 i 1 36*T§ 4 . 

[ o o 1 3 ] 4^, ±Mt^mwmm<^m^ 

fr~Cfo£> b LTt> (If*ll5. 22) . ^4ffifi)£ 
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h Z b h . 

[0014] iimn^ivycomzz-mmz-jE 
mmz^tx t> j m&g 6 , 2 3). 4 £ «ffc£tuR 

ftaaiimws^KRa l h ~> xmrnziztrnz tim 
[ooi5] , ±mwfcnmzsmffi.n%-<o\tn% £ 

{Stc5£*/r*>.fc^ (||*^ 7. 24) . 

[ooi6]ifc. iM^mmmmmm 2 4 i$Ri£i 

£#W£LTi±^ (11*58, 25) „ a^ftawtfc-*- 

& fc , jawswiw-siRfc* ~y 9 t & & 306tm^ * ¥ 20 
**iaiKtf^w&*«, 2 4B#rafii±ii^tT^itgt: 

[0017]4fc, _hlB^i®S.V'^«*Baa)lWWfft 

mmamt^mmmmmm r p^^mm , ommtcom 30 

RXSD C >y ? **fi%l«Sr < i: fc v vfft^Xte £ ft 
^ffl^-^^-tirT Sr S fc OTft S i: LT i i ^ ( Ht*iB 
9, 2 6) . ^SfiMfcir&i:. ^#ffif»m£ 
2 4 HSISJEUulM LTffi^t^^^a^^IM 

[0018] Jja»fi»&»4>a0fiS-fri5>ft4JJB 
¥*#MItftm * Je*f**&^-?> «> CO fc t T i> £ ^ ( 1ft 40 
27) . ^SflUfifc^fc, "WviifcUB 

[ooi9]4fc. ±imnm%Mmkmt l z}m&tfx 
mwi 0" 3 Paco^—y—x'foZ) t LTt =tv^ (mr&s 
n, 28) , frfr&m&k-t&k. tx^? httfrn 
v mzmz^mmmimtm^m-t hz\k wx % 

[0020]tt, ±!EHM^m:£l£»r&HIS&* 
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<7)«ffi5ttx±iE»f* /unzmn izmx ztix 

k LXl>£^ (Bf*PWl 2. 29) . 3&»s6»*flWEi:^& 

[002 1 ] ±!eattdv^t=«lf SftS^xvN 
OfSiBfc^jaS ixl> ±fB^tM»ffl««tx*^ b'- A 

* HiSfr-i. i a lx i> 13, 3 o ) . a» 

[0022] tti. ±mmfflwmjit:Wii&i-&tzisbcom 
■jrconmtf. mm&ffittxffii&ztitzmg.^-* y^xh 

hk LXi>£^ (f**^14, 3 1) . frfr&mf&b-t 

[0023] t/t, ±E^xyNODSBfcffiRffl*W&Jfi 
iv^(|f*fll5, 3 2) . W>hM$Lk~?Z>k. 

[ o o 2 4 ] 4 *ma£#&*m#smmjsm 

If^l 7tclBK^«#;ffi^fi)£^-)£tJ;oT T > 

T, Mst^ 7^(:i Ol^x^±t;^#cffiltll^ffM 

(If*II3 3) . j&» 

^O^xy s$ffirsff>tt% 0 0 ttsfii* AW =5r l> cr> k % *) , * 

i«^f -yT^MV-^^^tcDfc =5r 0 , 3&o 
[00 2 5 ] i<^*#, ±IB^~ HMWTJBi: LTA>J 

4) . 3&»A>S«fi£i:-rst. ^-HURWVS'yrjg^M 

it lh< * & h fc 1 1 , Ay rs<offlfi£ijti5a±tttg^i*i 

[0026] ^IMBKffi&^WHcr^'C-f ^fBicfir 



(6) 



3 2 "9 Xii±lE£IMII«^ 

imm i 5 o^##»ffM§i«-efi§fiSS § ttx & s & 

•C*4 (If^iI16, 35) . H 

tl.lt^'til.. 10 
[00 27] itz. *fKHt:«S^xyNtt, ^x^XJi 

0. 3 5AtmT«§^l/xmC0}S^ s Mft>&2:&KIK 

■tWH^H^-frn-fe^fcioTftl o 0%^;*$ixT 

[00 28] 

*mnL&&t>wmti>. 20 
mumrnm i 

El4(i:Ell^»*IMffMi§Kt 

Xfoh. 

[ 0 0 2 9 ] El 1 fcfcV vf . 4£gt£flglBfc:ffi&¥#ft: 

lestffMiiam. ^x^^E^^t-s^igi!- 30 
izm.'oHif^tix^h. zlx. mmm5(DM^^y 

A 2 fl- iZ^ft L fcflfiflHi*- * 7 0±W fcffii^ § ilT ^ 
S. Z^tllzX*). 3*^-^7 t±-3T0K 40 

SK ti£ . ttSW 6 fc 2 k ^RRtfHIR 

mmz i^tftiSat^S, Efclfiscoji^-vyA 

mnztix\^&. -?4D, Kfflawatioa^^-f 7xt 

>-8 k ftJUi&HiilO k eolfflfcli, B^OfcSSttSfut v>y 
f y 7a yf>-t cstfv 7 f y /a- 7 h AS 

*u -7s\ ^9>'8f: J ''«-fr^wraaiiifc<!oiHfc:«, 50 
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Wiffim&ikmcD n— v n°X 7 4 /!✓ * 14 # Jf A S *UC V * 4 . 

rtHftweioaiw r^wsaii^flfcfrtfMffP (El 
SW) ««tfl$;fu ztuzx*), mt<mmt?titzM 

JtS-f-v J" < 2 -y y /a- v b 9 -y 

[0030] ifz. y-K 2 wrtSWctt, 

)V?3\»znnth J; o 1 7xy\201±tffMSix4K 
iKJfiiW^ (^»#:I«tJKW« : 1ST, KKtmfcv^ 

^.•c^*. «^«iii5s.vm^w^^ai6(4. 

f-^yys'2 <nn%Jkv : ^W.cn>x^tazwm.^tix i>ffifr 
. ^Wf4tt^Sl6ii*^^- ^yA'2« i*]gBt;^M 

[003 1 ] Sit, %^*ry^2.n<7)WtiTb)V¥3<7) 

[0032] s^t, K^-vy^^tciSfiS^yn? 

«aft«183&»<9J5fSg^XtJlffif-r WS'2 rtt;9f a-ts 
±3t^Tl^. 77'x^m8^A>#AS^S^'7. 
tt, (Hi) ^7X(iOHM7T^^ lit 

[0033] LT, *-*7, aMi^mMlO. AWT 

xmisi2. jfejg^si3, ^«iii5. 3K»fmffit^e 

S16. *^4^>-7°17. JtU f ^'X^i!gl8^rjyb ,> A— ^ 

[ o o 3 4 ] mz. ^mmmmfms. 1 o^s-spt)^ 

[00 3 5 ] ^xy^201^i:, *RWt4m»fC7'y'?>f Xt; 
Snxsn-S fcot. *Sattf5JR)B'CJ4, Ell 7(b)t^ 

-riot, y'jny(si) T'«fiScS^i, ^commiz- 

M-ikis 'J^J y ( S i O 2 ) £^&&!£»i202^M£fl 

tv^„ mmm202cr>mmizmmmo3mm^ 

ti. i «ffi»fl!2Q33ii9gJKS ix^ffiSS202cO^ffi^#:S: 



m< 



! 3 &dlZJVJTjg2Q4ii s fm.ZtLX\,*&. f^JT 



g204(i, mmm^zm (cu) *q£iw-*<!o*K±-r 

[0036] aJS|&fl:igl0(i:, ii?!! 13.56MHztO 

mmi<nmm%mj) & m^i-t . -y fy/^- -y b 9 
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¥3kM%tf-*r yr\2tcr>V$CH>4 y^—fyxcD^ikiZ 
mULW$>. * otfio >f y b - r y x * «M<?> 

y^-ryMzmmcom^mmi^-t 

X, ~?-yi->73-- y h 9 Ofgffl^f £ieH£J£(f & & CO 

zco^y^y^^yTy^-ccom-S.^WS.MiR 

-ttfWayWfefrtfSSffc LT V y*y?3L=. -y y. 9 iz «t 10 
f-y^TBff t A#t=a^S-&-B £ k A^S , ^co 

Htftl 0 0 OpFt^irZ,, 

[0037] AM TX«iHgBll{4. »JB»£»13fc^ 

udS-^-cftcoffi-vru mrsTiizm-oXAEcvm+vpco 

S (Vn+Vp) . (=T1 + T2) CO 

Bissau— arsb-g.. +vpsw-vnofa(4. ov- 

2 0 0 0 vCOJEHrt-Cj^M^frtJESfCjiljlKSil 

S„ JE^®^Sv\VkX^-rjL— for (T2/ 30 

» (=1/T) 1 KHzfiLtl GHzJSlTfci-*^** 

a* U\ 1 KHzETPCli, am TX#jEeoffi£K§ 
w -x £ Epjn-r s * -f 5 y ^coiiffi^fflll t 4 s a» s> 

T'£>£. 40 

[00 38] nniB4at^i^H5m«*&igBi6«. m4 
tttm (iiT«(H) £JR£^s«ft (iir«4o) 

£7)if^42a— 42d*: -ea-f @ Isf & t k ifcHaicO^te 
20fcS8RS*rO^4. }tlSECDi#±ft42a~42d£ @^ 
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43(4, Hl<^a0fi««15fc:«SI(S^ i»--g>4oOitt 
ift42a~42dtO a . FJT®iBWiB-f-& CO ( H4 Tt4 

i#±g42a ) \zmFF b-A44^ mat lx z^mmmm 
%tommmLxm$&zit%>. zlx, zco&oiz^co 
i#±^42a~42d zmt h z. tx\ 24 msoajjm vxm 

[0039] Rf*-^i9tt, sw;^ 3 (^arsn 

4^x/N201_hfcJgJftSit4aiSSWHJi205 (01 7(c) 

mssFF-cmmztix^z. ^lt, MW^«20i4, 
Mi?^-^i9k Lx^TH^mm^mmm. -t^h-h* 
^mm^^mmm^mmLx^^. z^mmzxti 

/¥^t;jE5 1 t . isMff * - ^ lwrnsmmamF-r & 

cr)X\ Ztil,z£~>x. ^A20l±t;ffM$tLl>ieMW 
[0040] Jfct, ELhfDJ: 3 

[004 1 ] Ell— l24t;f3Vvt\ fi^-^y^^^p 1 !^ 

a 1 k . ^mmiwt&tfims 1 {4$m^B2o 

[0042] ^736*»ffLT*W*;^34* 

nng-rs, — s-, «^yri7^'ijj#LT«ffi^^yA- 

j&» ^ x ^ISf * y a 2 t« A § *l -S. o mf Sco 
3tSKl±, ^;fi4. 1 0- 3 PaX"fo&. ±fc s 
-V yA" 2 WcT)#Hm^**#^r*(4 . *«JtT4 - 2 0 
a-- b y b coKHrtT'— sefc«Ht§^4 . *3B**W 
4 a°~ fey MiLhT'f^aif -SVM 7V— v a y^S* 1 * 
SJj^rtOt^D. **^*^2 0A--fey ht:Mi$> 

[0043] SEfiliWHBlOjWHrf^LT, 
-v yA" 2 k Mtt*/l>y 3 t wiatWMaWEE^WMS 
tl, ^tLtCiD. *^f- J ryA J 2F t JtT7X^301^ 

BJtsiis. JUT^mmmmitmfcLxim 

^yA"2^4»afl-*;^^3t|6lAH\ sj^tiJ; D®v^ 

fflrai T2 t;?g o t * cornxfa az m *h \ d ^ ^ ^jh 

[0044] &vv?\ ^ig4S.VM^WW«^ai6 

g^te-r-&i#±^42a~42d4'COiaiS««^^t"-A 
m±m3fr h IFF f ■- A44 j&qHBt § ixT , t&ti42a~42d 

[004 5] r;?, J«iaTltC4i(t431ISSB4 
^^'3 <OPStcioitS*C[Vpco^i4, H3 IZTfrt 
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301fcJ: DffljSStLS fc fc tfc-fe^7^>f TX^±ft 10 
S«»fcJ:'5T*t<aifia[S*LS<0T', >7x;\201±t 

ft, Zco-tfrysU TXk±K/W TxmBttm^ 

%><r>X\ Wm.ifi&<. Zcofztsb, Ml 7(c)tsH"J: 
^x^Olc^M^ffMSixftrtTX^ hJt<Z> 

iSKStaoatcfflW^t^KStt*. 4ft, ^x^20i±t 

S" a >-S&mi: i o X £ IdMfrffiffifftSr i co t * 5 . 
[0046] H#PJJcOfS&k fc fc, >7X7\201 20 

±tJtW-r^i^»WS205coff^^iiiirr€. . -$-4 

T-rSOT% IWWS£H20(i, ^flfcJEtT, ftlPW 



»7x;\201<?Dfliis£jE t T -ttUcSSS^ cofi^ibTgib 30 

WftT, ^xyN201±^JFM£tl4IEif*tf4 
«205^ ( R,MS.VlSm«203^O5ti*«iJ^^Xx h & <0 

[0 04 7] 4ft, *tWyW3fcJt£?-* 

yA2 tcnmcnA y^—fyxt^\tthifi. vvf-y 
i 4 ft MB fc «iifl k<DA y t — y x comsmmiz 

mnztiz>cox\ mtoBiM&£.i&z.kit<&fcLX7 40 

5X^#3tfif$*i4 0 i<?DlBfc:tJJtSJ(BIBTl 
tffc'>xy>20l±t=«BW-iBltWH«205TJ±, ffiUJl 

iztm £ ^ ^ , JtJRS T2 *7 x; \20m.W(r>m^) 
Tflftj^teLT— _i.ttWL^ffi^W^'7xy\20lco* 

ixTSffi'7x^201^fflt##-r^ fc fc fcfc-tcoBtilfe 
yTK-f <5DT\ IKlWie|* iT 7xy\201(O^ffitB&Wt-)iI 
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1 4 

JI205?&*f#£>:ft.4 0 

[004814ft, ^^#f4«*&^«16i: LX4^coW 
^42a~42d£ffi£ft^>£lftft40£ fflWtV^cDT", 1 -3 

V* 2 S i k 4 ftft , 2 4 ^IBiaLBttt 

LT^MSr^a^k^-C^^o =Sr*J. 2 4 ISUSLb fc t ^ 

m*Mmt&tzMz$i!sb£>tL&i>cr>X'fo& < , 

(mmmi )msu. ^mmmizx&^mmm&fcjf 
mz£ h ^^}jmi%m^mmwf\<nwmM*^ 

[ 0 0 4 9 ] El 5 RUW 6 £ #B3 tX , *HJ£$IT*{±, 

*6^JI61^'?FM$ix, i <V&MM6llzm£M62tt i Bfit£ 

St&862(±. 1 x< mTWO . 3 5 mt*^, i 

cO=to^ffii^S62Sr*-ri. , 7xyN60±(c. ±3*co4^#: 

mmmrns 1 ^fflv^tisittmft « ffloisns^^js l 

ft. iOB#cr), 2 (^Xffi) (±, 

10- 3 PaT'*oft o -e^S, H5&lA'El6^-rj; 

3 fc:, >7x^60cOiail?f62^ffM$ixft^)i61c7)^H 

s a a J: a Kjfw* ^ * * sik63*%m s nft . <r 
^■s mm^zmmi oo%m mm63) &ftmzti 

tl*. 4ft, 13KII62tt»te^3*ufc«fcliilM 
coMiUia^tL^-^ft. h*547°n-fextc:J:o 
T , » S j&i 1 ju m T"tI* J 0 . 3 5 ju m ^ffi*Iif tcffl Sr ^ 
-Sit ii^"5T*gT* -5 ft . 

( hm^j 2 ) m 7 j4*iotewc «t § ^mmmm^m 

iz i o T <7 xy MCW $ aft *f HOSlffi SrSJTJBLft « 
[0050] El 7 ^#53 LT . *|QtWCtt, ±3*^ 

mmm&f&xmzM^xmm62£^&'7^\±.tz 
mfrte&mt (jar, iint^a > 63*»j«l, 

4 4^i0H (^l^ll^SfiS^r^fflM) 63^H^C 

t , ffl^i^Hft^ig|5* i D^SP(•;§|Ji^2 ; ^T^ HH^tLT 
Lt\i\ %ti^lz¥-mkt&c\k-tfX%%:^\ ^z\X, 

wm&mwmBtxf i» 7n- 1= ± £ ^bstw -naoa* 

ZktfT%&„ 

[005 1 ] J3Lh<OlSS3&»<3, *IOtOJBIIfcffi&^ 

4 *> cox"&> ht\k imh . 

[0052] ^tc, *HSg^®^f^J&iJHJ-r4 . 
[ 0 0 5 3 ] *HltftiJ»ft^MS.Wm^ 



(9) 

1 5 

[0054118 fc^-J: 3 tc, *3BBWCtt, ±1H« 
«4ao*fcffi»S*t*«tafc:lftRS*tTV^. fit, 

as on— Pirate-? (HiKthn &mi<mmm'& 

[00 5 51 I9I1 *HSfiO^<7)^^M&^^W 20 

[00 56] !9(:StJ: o fc, ateSBWCtt, 
*5K£teiSBl6 k L T . W ^> i»M >0 i£«58fcft;t T , 
-y h it&fftm^S70^fiiTV^ jft-Cffi 1 <?)^M 

ixTV^. f LT, Tfc-yVNTie^W hKTffly— h£ 30 
f-v yyS'^o^L- >y h ittfiWftSaPOfcl^l' -y b k LT 
[0057]H10I1 49Gtt^»<O^B2tt^0& 
[00 581010 fc^i 5 *£JBWCIis a&& 

wrnib , nco^mizmmtfA * u&t & f to*** 

tife*&38WCl±* — ncDMWie, lim LX »K— b78 
+tca&h.S*a*: J it. IS*'- h78+t#t$A§tLi> v 
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[oo59]Hiiii, ^mm<^mm<mmmmm^ 

[0060] HI 1 fcjjrt «fc 3 fc, *30BWTJ±, 

mmim&ime t lx . v a g »is o satsstfti 

2 4 i$IHELtastt LT jKUfmS' f**&-ri. i b tfX'% 

[OO6H012 (±, ^mmmmcomMMsamM 
mmtmM<ffi 5 nmm^Mfczm&mz^-tmm 
mx"fo&, 

[0062] 01 2*5VVC„ ^^jTIi, ^J®4& 

80S^ V - F 31 "9 HS401 £ fflj i T V ^ . 
[0063] T— ^aRSHWi, *Sf-vWS-2<7)ffigP2 

tizm& $ n^HSP 2 btcidts ztitz p3S«co r y - f 83 

*Sf-^>-^^2^fifflI2aOSa!ffll5 2b(Cfflatt-*» 
4 fc fc t, t3tJSao^H83at:^ac?5aiiT L83c*%MS 

*V— HiSOHfl! (01 2tc(i^(7)— gpo^Sr^-T) 40 

i s n k b t> \izwA v - h m o «fli4oi i r> x m 

vN'2<0Kii?L86<?3p f qJlIffit(4o u y^i/- ;HPW87 
^ffit£§#i. -f-mciO. *y-H82*«aK3iJL86fc«- 
Ls S«S«WB«nfr8tfc:*oT^S. fit, 

83&t^y?v-K82*\ «%«iik LTtfott:SEr-y«i® 

#y-F31«ft401<7)!§M)^-? (0^-T) 
(40 1 ^)IW<Bi6B20tSSK§*iTV^4. 
[0064] iCOj; -5 fcflftjtSitfea^SpjfCCJi, jfi» 

r-ymiii5^i-3T£PJ[i$tL4r-^«JEEti-5Tr 

y - H83 k i) V— K82 k O^fc T— ^ JSIE* 1 ^ L . * 

i o * y- H82* m&t&aMum&im tx . r 

y- F83<5DSiiTL83c5&^^-O^SP^a}-f-S . * L 
T. ^y-F82*^co^t;J:4^(ciEtT. ^y- 
h*iS0ffifflt40lt:J:-5TMJt-rs. ioT> Xry-H82 
Sr+^* < -t h i k t i 0 , 24 BtPalliLhi*^ L 

[ 0 0 6 5 ] Srfc, ^«4S^m^«^ffil^ai6k 

lx. &&m-&$>&wmoi,zR£x . ztitmmzs 

«tv\ jsiaoDCXyN°'y^^SrM^Tt J:v\ 
^Ci^tfc . 2 4 TO±Mt?M»*i 



( 

1 7 

[00 67] Hi 3 iz^-tx 0 t. #smm"&i* *s 

LT , JtSf-v y A' 2 SOMSP 2 a t?FM£ ft;t HflgP 2 c t 
>f ^y#y501^ISf£Sft. ^->-^>501^iJW^ 
J: -5 T 7° 5 ^- y f- A 504£ ? - y y 

5j->'b'-A504cOR3*ft < J; "9 ?-^*-y h502j&»&S8&H** 
fl^K**- •£> . *35PW"Cli , 502&IM * y 

#y501#H 1 0&^4&tf3&&¥H%lft§gSl6£fl| 

[0068] Hi 4(i, ^dfi<^n^aK93RS.t^K% 
HT$>S„ 

[00 69] Hi 4 IZTKti. 0 t. *S9B0Bi, SI 2<D 

seeM^i*- -y h aiwaasarrotiivvt . * *y^°tit 
ns&z^L, {mnmmtLx. -f&co^-vizitz-x 

fflmtmfr^&^U-y M3?&*iKWSftT^& 0 — McO 

§ v zfu—?t,zi. ^xmm ^m^n^mm l , 

£J:3tlfj££ftT^£. iftt±9. 2 4H«HGLh3i 
5g*«^S^i:#T#S. *tf>*ftft, >fty7i/-f 
IS&WflwffiteMT'ife* S^K, «JMSff£ Mil 

tian«H--s» <r t angieta* . 

HI 5(4, *^O^M^m«J2t«l>^##c^V^X 
[00 70] Hi 5 t^-T J: 0 t, ¥3HfcrA>f 

y - ym\ tzffitx^h. ? y - ym.91 *mA,x-i&. 
S92t#tfr-f -g-^-xtJi, 9 y-yS9itf B v -?TX 

JjMz& lcO-^-h'94, T^-f-^96. &tffl520[rt*— 1* 
95^JllltffM$ft. ^XASrlRg-f-^-fev f*93tf«£ft 

[00 7 1 ] 9 y— yS91tJ4X:frftt^— /V90?5*I11£ 
3ft. i<?5P— /P90±t^U— yn.1f«y T-97#q£SH-& 
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W-6*U - ^tt«99t^'- h 104£tf- LT o- H o -y 
?»98. A'yr«102. ffifiicffilfilOL s^ryo-Mf 

103^' zti^timm s iiT v •> h . ik^ co&m 98 , 99, 10 

04^^-LT^-ix^'ix^ 'J— >a91t88RS*i.TV^&. a 
-Fn-y?f§98ii. X^FiftFfctsv^T^n— H*fl03J: 

10 io^si 1 <o^wraK^j£siE 1 -mmzti. &mm 

4 1 t(4*S n # >y h 100**ffilS § ilT V ^ h „ 
[0072]^, JSUkoJ: 3 tcaUS$*ut4 s **7 f ^'« 
-fxMjt^fio«jff ^Hl 
5&1M1 7*fflV^KWf4. HI 7i±^mWf^ 

xmmmmjjmtt ^-tJimmmmmx-h h . 4 ^ , 

mT«0iM^«^T H^StuSrV ^J»^S t ± 0 $ Iff § ft 
T SKIWtJftff S*L4 . 

[0073] HI 5S.VH1 7^#BSLT. ^-fev b93 
(43|s:Xg^^i3^I.^DXtfr^D r >xy^20lS^iR^LT^3 0 . 
20 X^r|ftifcfe(t4±S«3&*^SWL'C*ft. icojnxiu^ 
^x^201±ti4. HI 7(a)fc5rr±3fcr3MfcS'y3 

y ^ <b ^)i202^?FM § ft . ^cotmm202comm 

{zmTX^ hJt«ffi^«203^B!c§ftTV^ o ^r-te 
•yh93i4, m 1 ^-V"- K94t5R-l> t^ZX'W±-fh , f 
•Si;. ^'J— yn#7 h97^V— ;tx90±§r^-fe'y h93^0 
mf 4 TflRj L T * £ *» 6 JPXffrcO ->x; ^201 *■ ffi 0 tti 
L. ^Of*n-h'n>y^^8cOmi4T-^i6-r^»o 
fc„ n— Ko-y^W 98^0^- M04j6«BB*» ^U-y 
n *T -y b 97^PXHff<^ ^xy a201 t n— H n -y ^ If 984^ 
30 tt<. — JT S ^?-fe-yb93(4, T 5 >f ^96t^i& LT 

i -cants ft>ta, ^2<7)^-H-95^#ij)L. ^.it# 

[0074] ^^T\ y-hmfimt <9. n-Hn7 
7«98*>RffSO*SJffit#fMSft^. <^V^T\ *#f5«99 
fc h 104^fflffl§ ftT f^riCSSn^ v h 1 

00 \>Z i. *) MTMcO^^ ^201* i '^- H n ~y A>SX 
•OmSft-S. i^V^T. ys'yrffl02i:orao^'-M04^ 
ffl§ilt^«taSo^7 MOOt i OiDXlrjO^ 
xy\201^VS'U T»1024 , ta* 1 ftS . 
40 [007 5] ik^X\ T«1024'T'7xyN201ci r )^ 
Ji202±fc^U TS204^ffMSft-& . rtV TJB204(i. 
TaN . TiN^TH)S:Sft. -Y ^"J'7l'-f 4 >7'Xi± 

[0076] ik^X\ ±IBi:|lI«t#Kt99i:^'y T» 
102aV«lKIIW 101k <7)ra<7)^'- M04^'IHI^IfiM§ft 
tf«tS5nd-;7 MOOt J; i9^yTB204#ffM£ 

ft/s»>x^20i^'Ny rsio2^^ffx | 9 tusft. -e^. 
(Pwawfioi+fcatwi*. 

[0077] iJcir^T, (HfRRWlOlfT, MMmmi 
50 fc|iI«tLT. HI 7 (c)t^J;at^N'yrS204_bt 



1 9 

[0078] &V^T\ ±15 k l^«?t#IK«99kfflMSi« 

wiavryn- K»io3k comcny- v iowhii^mk 

§^T-ecoP 0 1^«^n#'-7 MOOtc J; "5 !StRW^JB20536* 
[00 79] &UT\ 7yn- T*»HBtFjW*5*£E£SS 

S. t-T, ISI6tm«205W»lRS*lfc^i 
VN201(i, CMPtioTftffi^WSSfL. I17(d)C 
^-f-i 5 *ftf*Ji202t r >ftTX^ hJtOia^203(fJ 

6 & S ieil205*iS»5i i ftfc t <0 k % £ „ 
HI, ffi»2053&*CMP*Jlrt-f5fc:-Hifl!v^ft, -ecoift 

[0080] KLhoi a ^Mffimmiz xtumr 
x^? h&mmmizmtb&tfLtzMmmz^&^m 
torfrw xzmmzwm-th <r k & . 
[ o o 8 i ] mz. ^mmmm^mimtm-th, 
m 1 6 i^mmmmcvmmcoffif&zn^mz^^- 

[0082] HI 6R1/W 1 7 £#SSLT , ^W&mX* 
Ji, fM!i«99t^-M04£^LTx^y?lil052S.t/ 
^JM|fl06^'$ 6 ftT V ^ & . S!$tffl«106ii s 

MIR (Ni) X(iT;W^> (Ar) *#ATO3rU7n- 

tiMfrttt nmmmm205 * mmmxit r- w s 

&6kO-e£>&o 4fc. x- y ^->-^»105{±. (CI 

2 ) A"Bitg^x f - y rircmsL s ti , > * u r M2 

04±fcUBj«S*Utffi»H¥fJi205W o % , SH«203C9A 

MWB205^WM § *Ufe ^x; ^201 £ ffifflRttlOl k X -y 

06£»3fi§-g\ ^OflL rvn— K«103fc:a<. Z\tl 
te«fc *9 , Ki»3l203^A "5 P»fc:iM6tm205*«f«r 

*USr#&. MdtflHflOKc i oTiHWm*205*}Bj« 
fc* 1 "?**. ^xyN±(cffM$ii^l&fAM205 

^wawi <* fcis «■ & ^aaic ± o t * <?> ft spjetj # 
[0083]^, *ssejwchl x -y i-yymmt: 
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2 0 

d>^Xc7)#ftTT-ifiX^°>y ^£^3 i k£ i 0 . SitR 

?ff203oA o p»fc:#3iM-*iaRtm205tiiis*-r«. i a 
io m^^x^^^izm^titz'y-vmco^^-'y 

**-rilTffi¥*, HI 9i401 8<7)^*<Z)>?.^ yf-T'i5 

So 

[0084] ^mfomtat. mm^mm 1 w^** 

[0085] Hll LT . *HSficOJ^SIT"ii, ^ 

•f-Sl^t. ^x^OloHH^tf i d tT5Xv301<7) 
20 S^aa-f -£>£9T\ M?6WWO^xy^B^#S 0 0 

tot, Hl8ftt/Hl 9tCiS 

JK206^\ Xf?7^-y (ffifJI?f203^-+?-^ K^vs - 

X r- -y 7°* - yfrmm i> CO t ^ 0 . *»oaiBS 43 

B^oTiS^-r, M^THl 9T^^n^*B&tT^ 

S, 

30 [ 0 0 8 6 ] £ *HSS<7)?g®-Cii, HJficOffi?® 1 CO 

JR206**, HJfiO^KSlT54^aStJ: 
t<0fc FJK206tOi|5|^VS- ij rst=SKifc L 
m.<%Z>kti>iz.s<V TMttm^Gg&fiLkt 

>J TMcom-Mi 300-500^ y h n-AT'* h 

-5, AUTJlOff^fil 50 — 2 0 Ot^Xhn- A 
40 T+a-C* o . ^rfe , ^'jrlt^-P M206 k Sr 
^itfcff^ti: 1500 — 2000 ^ h n— AT'fc 

j&*ffiJSS:h,£4h I2ffjgK^«f S i k S . 

■<0«j£&^-r^l3-C&.g»o 02 OtetiV^Hl k|Bl 

[ 0 0 8 7 ] 02 0 J: o fc, *HSfecO^-C{±, 
HlcoffifiSitcfc^T. a«ftw S20MSE2 

50 atf5Baa52dtCX*/Hpe-AIB»#ai: LTcO-f ^y^" 



2 1 

fflliotT^XO^ ^yt'-A (X^/I^t*— A) 602 
JffcJ ^x^201t;itm$tLfcia^W^x^df' 

[0088]^, x*/l^h'-A3§ft^Kh LT . -f 
^y^Xcf^T. x*/l^b"-Ai; LTcDl^— 
BSItf-Sl^— !f'£ffl^TT& iV\ ;«J:^l/-fi: 

[ 0 0 8 9 ] ±ie*JfiOffM 1 , 4TJ£, ftJlliS 

IK&D. ^x^±tffM§#i|,|MWf4Ji««!E 

[0090] afc, mmmmiiztnf^mmt-^19 

[00 9 1 ] mt^mWA tfcV>T, 7R5g#Xt 

i.ol,zLXi>^\ 
[00 92] 

mmcom^ *mii±. ^.^zmmLtiXd^mmx- 
( i ) v^^zmwmtfB&ztix^&m&iz. mm 

t , ^^±izm^ti^mmimm^ x K>m 
( 3 ) ms^^y^^o^Hm^K***^*^-?- 
^m^mznh z t a*-rs * . 

(4 ) EiWWfci^T, Sfl^^^JftWtftt LT 

x^n^^a ^t , ^NiiftiaK»c^j«^*«!i«H- 
( 6 ) ^mmmmmtiVkftw* ^mmmm^mm 
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2 2 

( 7 ) ^*fvl^<^ffifr— ISWKEWafcSE*.* b , 

( 8 ) #»ftciM8ffii«wS' 2 4tm£k±5mLxmm 
m^mmmmmim^mzx ~> x , gfM^isife 

( 9 ) S^ii&^W#:ffi^WPfft^W5>& i \ tft'- 

io Aang^ ^mattfm? >r g mm o n« t oa^nr 
as, ^^sdiiw^gKiaiosisw&r-^fem^. 

>f 3J- V f - AflSW** , ^ ^r^co^=5r < 

t-t&b* ^mtmimttmz 2 a mrm±mmixm^ 

do) msmfrbmsbtthtih^mmffltoffi&'g. 
mmcomm$:bmizMW-t& z t ^> . 

(11) S6KW*Jt^ttJBit*Jtt&^£E**l 0- 3 PaO 

(12) mmtmjjzm&^&Mmwz, mmm^y^ 
-yyxbnMMM yh°-y>xbzm&z-£&tz&b 

&±m¥mmiM.miz^}\s3?\L-2±$ : mM-f& ± a t 

*. 

(14) mtmx*ffltrt&t:*><r)i&T(vmmtf* mm 
40 ^.mMxm^titzM^h^y^X'hhb^-hb. ^x 

(15) ^xvNOUffl^EISfflS^ffMSsfxT^D. 

^7 bit^^^m^zmm^mm-hzbifix" 

§4„ 

( 16 ) *»HB<osfHWftSWeifcfrffifc: J: o T -7xv ^±^^ 



( 

2 3 

d7) is-FmcDTmtLxsvjTmzBf&L. ^-h- 

(18) f'70 0 n«(:j;-5t, ^x^ifcijffji 
fcUHEtlfcJBJfc*- Sit ^'T S -g. . 

(19) ifc. IfltWt:i»»^Mx 

[mi i *m\<nmm<mm i w£&¥##®»££e 
i m 3 ] m i c^atflssjsssattj it* -is 

[04 ] HI O^ftcEJBJgfi^SCfett&lllliSatJf 

[las ] ^wMcommmm i ousbh i t ± 

[ 0 6 ] 0 5 ^Klfffi^JE^X . 7 f-T£> £ . 
[07 ] *f|HJIOHJft«tJ 1 cOHSfc^J 2 1 J: 

[08 ] ^HjjOHJftcD^ii i 
l&HBOSS 1 co^^M^««^m5eW^^Mffi0T'S> 

6. 

[09 ] ^mmommmm i <oaaHraira3»m« 

s. 

[010] ^mcommmm i e^06«at^0fttm 
[0in *fMH^iatwjg»i«^0ft«at^0fttm 
[01 2] *wmmmcr>mmi<m3mmfm3mm 

[013] ^micommn&micDMgtm&ifMmtm 

[014] *mKvmm<mm i u«i0i«arjqBitm 
ffi*ssa^ 7 ^^^«js^^wt^-rpni0-c 

[01 5] *^Jj^i«2 t^S^fV^ X 

[01 6] ^m^mmmm2^mmc7m^im^ 
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2 4 

[017] ^HfltrA-r XCDWMom&VjmZ^-tJM 
[018] *^HJJO^ttcDmi3C^£^#:ffi^ffM 

[019] 01 8tf¥A0)Atr</ J f-"Ci>l>. 

[020] ^mwcommcDftmi iz^t^mmmm 
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20 
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A>r 7X11 
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30 


19 
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53 
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40 
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60 






61 






62 


mm 
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mmmm 




70 






71 
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50 


73 
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2 5 



m&2 0 0 3 
2 6 



188115 



75 ffiffiJniM 




101 


mwm 


76,77 WM 




102 


mm 


79 ^^WWSMtt^gg 




103 




80 T-fMM 




104 




82 *y-H 




105 




83 T/-H 




106 




83a MM 




201 




83b ^sa 




202 




83c aa?L 




203 


mmm 


86 sa?L 


10 


204 


mrm 


87 v— >VUM 




205 


mmmmm 


90 u— /l- 




206 




91 ?v—>m 




301 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for semiconductor wiring formation, a method and 
apparatus for semiconductor device manufacturing, and a wafer 
which can omit a thermosetting process and a surface smoothing 
process, reduce the thickness of a barrier layer, and form wires in 
a groove with a high aspect ratio under optimum conditions. 

SOLUTION: A vacuum chamber 2 whose inside can be held in 
a substantially vacuum state is used and the wafer 201 where a 
semiconductor wiring film is formed is held by a base material 
holder 3 arranged in the vacuum chamber 2; and the material of 
the semiconductor wiring film is vaporized by a vapor source 4 
arranged in the vacuum chamber 2 and a high-frequency power 
source 10 supplies high-frequency electric power for generating a 
plasma 301 in the vacuum chamber 2 by using the base material 
holder 3 as one electrode. 
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